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控，并利用光致发光(PL)光谱研究了其 PL 的特性。论文的主要内容包括： 


































As is well known, metal oxide micro/nano crystals have their many potential 
applications in luminescent device, non-linear materials, light-sensitive materials, 
photo catalyst materials, etc., due to their excellent properties. The morphologies, 
sizes and the structures of the micro/nano crystals can greatly influence the physical 
and chemical properties of the materials. Therefore，it is of great significance to 
explore new strategies to fabricate micro/nano crystals with controllable 
morphologies, sizes and structures, and to disclose their general formation processes, 
which both have situmulated more and more scientific interest. In this dissertation, we 
had prepared several metal oxides micro/nano crystals with different morphologies, 
based on the chemical solution method and studied their photoluminescence 
properties. The main results can be summarized as following： 
1. Uniform dumbbell-like ZnO microcrystals had been successfully fabricated on 
a large scale via a facile solution technique under mild conditions. Obtained ZnO, 
with length of 1.2-1.6 μm and diameters of 350-600 nm, exhibited well-defined 
dumbbell-like morphology, hexagonal wurtzite structure and grew along the [001] 
direction. Effects of the reactant concentration on the sizes and morphologies of the 
ZnO products had been investigated, indicating that the reactant concentration played 
a crucial role in determining final sizes and shapes of the samples. In addition, the 
growth process of the dumbbell-like ZnO microcrystals was studied, and a possible 
formation mechanism was proposed. Furthermore, the optical properties of ZnO 
samples obtained at various reaction times were also investigated by 
photoluminescence (PL) spectroscopy. The PL spectra of the as-prepared 
dumbbell-like ZnO microcrystals showed a strong UV emission peak. 
2. (1) An easy method was described to prepare ZnO hollow microspheres by 
using the superabsorbent polymer microspheres (SAP-MSs) as templates and micro 

















Concentration of reactant affected on the structure and shape of ZnO were studied, 
and a possible formation mechanism was proposed. The result demonstrated clearly 
that concentration of reactant had a significant influence on the morphology of ZnO.         
(2) A facile and efficient method had develop to prepare NiO hollow microspheres 
with dandelion-like architectures in the interior by using the superabsorbent polymer 
microspheres (SAP-MSs) as templates, followed by a subsequent calcination process. 
The obtained NiO hollow microspheres were charactered by SEM, XRD, TG, FT-IR 
and PL technologies. A probable mechanism is presented. Furthermore, this method 
can be extended to the preparation of many other metal oxide hollow microspheres 
(e.g. CuO, MgO and CaO, ) with hierarchical structures. This method is likely to offer 
an alternative route to prepare various metal oxide microspheres with hollow 
structures for the improved physical and chemical properties for optics, catalysis and 
magnetism. 
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均明显优于相应的体块材料。微米氧化锌光降解苯酚的速率为 6.703 μM /min，








































































































































人[35]以 SnCl2·5H2O 和 CO(NH2)2 为原料，通过均相沉淀合成了 SnO2 纳米片，研
究表明其具有良好的乙醇气敏性。TetuyaShishio 等人[36]采用尿素作为沉淀剂通过






















子。Wang 等人[37]采用共沉淀方法合成了 ZnO/In2O3 均相结构，并采用各种手段
对合成的材料进行一系列的表征，结果表明合成的 ZnO/In2O3 具有良好的光催化
性能。Wang 等人[38]采用该法合成了系列 Fe 掺杂的 CeO2 纳米棒。 
(4) 超声沉淀法：利用“超声空化气泡”爆炸时释放巨大的能量，产生的局
部高温高压，实现介质的均匀混合，消除局部不均匀，提高反应速度。Jung 等
人[39]使用超声的方法合成了 ZnO 纳米棒阵列，其示意图如图 1.1 所示。Luo 等人
[40]通过水热法在 FTO 玻璃上合成 ZnO 纳米棒阵列，随后利用超声将合成的 ZnO 











图 1.1 在不同基底上采用超声方法合成 ZnO 纳米棒阵列过程示意图[39] 
Fig.1.1 Schematic illustration of a sonochemical route to vertically aligned ZnO 
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